However, four months later she noticed a rapid increase in neck swelling associated with dysphagia for solid foods, hoarseness of voice, and difficulty with breathing, for which she attended the emergency department of our hospital. She was a non-smoker and her medical history included hypertension, for which she was prescribed amlodipine. At that time she was still taking thyroxine and her TSH concentration was normal (2.6 mIU/L).
On examination she had inspiratory stridor, with a respiratory rate of 25 breaths/min and an oxygen saturation of 94% in room air. A large neck mass (10 cm) was visible, predominantly on the right side (fig 1) . Her systems examinations were normal and she had no palpable lymphadenopathy. Computed tomography of the neck showed enlargement of the right lobe of the thyroid gland, with narrowing of the larynx at the level of the piriform sinuses ( fig 2) . Thyroid swelling (goitre) can be caused by a variety of benign or malignant conditions. The most common cause of thyroid swelling worldwide is iodine deficiency goitre.
Long answer
The causes of thyroid swelling are iodine deficiency (diffuse or nodular goitre), toxic and non-toxic nodular goitre, autoimmune (Hashimoto's) thyroiditis, Graves' disease, follicular adenoma, subacute thyroiditis, and thyroid cancer. 1 Thyroid swelling can also occur in IgG4 thyroiditis, which is a newly recognised entity representing IgG4 related disease of the thyroid gland. 2 Patients with thyroid swellings may show clinical or biochemical features (or both) of hypothyroidism or hyperthyroidism. Although the most common cause of thyroid swelling worldwide is iodine deficiency, Hashimoto's thyroiditis is more common in Western countries, where iodine deficiency is less prevalent. 
How would you investigate a patient with thyroid swelling? Short answer
Thyroid function tests, thyroid antibody tests, and imaging of the neck are necessary investigations. Fine needle aspiration cytology should also be considered for the diagnosis of benign and malignant thyroid disorders.
Long answer
Serum TSH measurements are used to assess thyroid function. A normal TSH concentration denotes a euthyroid state, making the measurement of free thyroxine and free triiodothyronine unnecessary. If TSH is high, a free thyroxine assay should be performed to differentiate between subclinical hypothyroidism (high TSH and normal free thyroxine) and clinical hypothyroidism (high TSH and low free thyroxine). If TSH is low, then free thyroxine and free triiodothyronine assays are indicated to identify subclinical hyperthyroidism and clinical hyperthyroidism, including triiodothyronine toxicosis. Anti-TPO autoantibodies are present in about 90% and 75% of patients with Hashimoto's thyroiditis and Graves' disease, respectively, and the measurement of these antibodies is useful in the differential diagnosis of thyroid swelling. 3 Ultrasonography helps to assess the size, consistency, and nodularity of the goitre and is useful for guiding biopsies. If there are symptoms of neck compression, computed tomography or magnetic resonance imaging help to assess the extent of the goitre and its effect on nearby structures in the neck. Fine needle aspiration cytology is a cost effective method for evaluation of thyroid nodules and is recommended in patients with a solitary or dominant thyroid nodule larger than 1 cm. 4 3 What are the possible causes of the large neck mass at her second presentation, and the most likely diagnosis?
Short answer
Airway obstruction can be caused by benign and malignant tumours of the thyroid gland, as well as haemorrhage into a thyroid nodule. Neck tumours of non-thyroid origin can also compromise the airway. Because our patient was diagnosed earlier as having Hashimoto's thyroiditis, a thyroid tumour is the most likely cause.
Long answer
Benign thyroid swellings such as thyroid adenoma, thyroid abscess, Riedel's thyroiditis, subacute thyroiditis, IgG4 thyroiditis, Hashimoto's thyroiditis and Graves' disease can lead to airway obstruction.
1 Although rare, spontaneous haemorrhage into a thyroid nodule can also cause rapid enlargement of the neck swelling and lead to life threatening airway obstruction. 5 Malignant thyroid tumours that can cause rapid airway obstruction are poorly differentiated or anaplastic thyroid carcinoma; lymphoma; and metastatic tumours of the thyroid from the breast, lung, kidney, and colon. Thyroid tumours secondary to melanoma and leiomyosarcoma can also cause airway obstruction, 6 as can non-thyroid tumours of the head and neck.
In patients with Hashimoto's thyroiditis, the most likely cause of a rapid increase in the size of the thyroid swelling is the development of a primary thyroid lymphoma. The risk of primary thyroid lymphoma is about 60 times higher in patients with Hashimoto's thyroiditis than in the general population. 7 Severe airway compromise occurs in about 25% of patients with thyroid lymphoma, commonly in high grade lymphoma variants. 8 Hashimoto's thyroiditis is also associated with a significantly higher risk of papillary thyroid carcinoma, which is attributed to the raised serum TSH concentrations secondary to hypothyroidism. 9 
What investigations would you perform at that stage to obtain a diagnosis? Short answer
Emergency computed tomography of the neck and fine needle aspiration cytology or core biopsy from the mass are essential for diagnosis.
Long answer
In a patient with a large neck mass and airway compromise, a malignant tumour is highly likely, so urgent diagnosis and treatment are needed to prevent life threatening complications. Computed tomography or magnetic resonance imaging is used to measure the size and extent of the goitre and to study the effect on nearby structures in the neck and the extent of airway compromise. If airway obstruction as a result of the large neck mass is suspected, spirometry with flow volume loop measurement can be useful. Fine needle aspiration cytology or core biopsy (or both) from the neck mass will help in the histopathological diagnosis.
It is often difficult to make a diagnosis of thyroid lymphoma on the basis of cytological findings (fine needle aspiration cytology) alone. However, in conjunction with the results of flow cytometric analysis, it is possible to make a quick preliminary diagnosis of non-Hodgkin's lymphoma (B cell or T cell subtype). 10 Histopathological and immunohistochemical studies are often needed because prognosis and treatment options vary according to the histological subtype of the tumour. Hence a large bore needle biopsy or excisional biopsy is often required. and distant disease at initial diagnosis and to monitor therapeutic response. 11 Primary thyroid lymphoma can affect the thyroid gland alone or along with adjacent cervical lymph nodes. Diffuse large B cell lymphoma (DLBCL) is the most common histological subtype (70-80%) of thyroid lymphoma, followed by extranodal marginal zone lymphoma. 12 5 How should the patient be managed?
Short answer
The management of patients with thyroid lymphoma and airway compromise includes management of ABC (airway, breathing, and circulation) and urgent administration of multiagent chemotherapy or radiotherapy.
Long answer
Patients with thyroid lymphoma and airway compromise should be managed in an intensive care unit and monitored closely. Emergency tracheostomy or cardiorespiratory support may be needed if the airway obstruction worsens. A multiagent chemotherapy regimen incorporating high dose steroids such as CHOP-R (cyclophosphamide, vincristine, doxorubicin, prednisolone, and rituximab) is indicated in the management of such patients. In general, high grade lymphomas such as DLBCL reduce in size within hours after initiation of chemotherapy, and this can circumvent the need for tracheostomy. The rapid reduction in size is attributed to the effect of high dose steroids. Because steroids and chemotherapeutic drugs can rapidly alter the histopathology of the tumour, tissue biopsy should be performed before such drugs are started. 8 Patients with low grade primary thyroid lymphoma, such as extranodal marginal zone lymphoma or follicular lymphoma, can be effectively treated with local radiotherapy alone. However, for DLBCL of the thyroid, the survival rates are highest with multiagent chemotherapy followed by local radiotherapy. 13 Unlike in other thyroid tumours, thyroidectomy and tracheostomy are not routinely indicated in thyroid lymphoma except for treating life threatening airway obstruction. 14 
Patient outcome
Our patient was diagnosed as having primary thyroid lymphoma, DLBCL subtype, stage IE using the Ann-Arbor classification. Multiagent chemotherapy containing high dose prednisolone (CHOP-R regimen) was administered immediately after the diagnosis. Within 72 hours of starting chemotherapy the stridor resolved completely. Her neck swelling disappeared completely after seven days and she was discharged home (fig 3) . Her voice returned to normal after two weeks. A repeat computed tomogram performed two weeks after the first cycle of chemotherapy showed a marked reduction in tumour size and complete resolution of the airway narrowing (fig 4) . She underwent four cycles of CHOP-R chemotherapy with a 21 day interval and no complications. Follow-up positron emission tomography showed that the lymphoma was in complete remission, and radiotherapy of the involved fields in the neck was planned after the chemotherapy cycles were completed. With current treatment modalities, the prognosis of primary thyroid lymphoma is generally excellent, with high long term survival and cure rates. 13 
